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(54) Processor interrupt control 

(57) There is disclosed control circuitry for, and a 
method of controlling, multiple priority level interrupt re- 
quest to a microprocessor in which output circuitry for 
outputting an interrupt identifier is operable only in re- 



sponse to an interrupt signal having a higher priority sta- 
tus than any currently executing interrupt process, and 
a microprocessor system and method of controlling a 
microprocessor system, incorporating such circuitry. 
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Description 

The present invention relates to control of multiple 
priority level interrupt requests to a CPU ol a microproc- 
essor. 5 

An interrupt is any action which causes the tempo- 
rary cessation of execution by a processor of a particular 
process so that the processor can execute an interrupt 
process. Such action is typically initiated in processor 
circuits by peripheral devices requesting the processor 
to interrupt execution of a main process to execute an 
interrupt process associated with that particular periph- 
eral device. 

Known processors have been designed with a ca- 
pacity to support a fixed number of interrupt priority lev- 
els. It may be necessary for a processor to support more 
than one interrupt since different interrupt requests re- 
quire different interrupt processes. Not only do proces- 
sors need to be able to support multiple interrupt re- 
quests, but they also need to be able to prioritise such 
requests should they occur simultaneously. 

However, the number of interrupt priority levels 
which can be supported may be restricted by the proc- 
essor. Typically a processor may support only two inter- 
rupt priority levels. Although processors may be adapt- 
ed to support additional levels of interrupt, such adap- 
tation is complex and it may be necessary to modify the 
instruction set of the processor and also to provide ad- 
ditional registers. 

It is therefore an object of the present invention to 
provide an apparatus and a method for handling multiple 
priority level interrupt requests to a processor while re- 
ducing the problem of alteration to the processor itself. 

According to one aspect of the present invention 
there is provided control circuitry for mult iple priority le v- 
el interrupt requests to a microprocessor comprising In- 
put circuitry having a plurality of parallel inputs for re- 

age^irantryTo^rdvide an indication of which inputs 
have received an interrupt signal and to retain said in- 
dication until an interrupt process associated with the 
respective interrupt signal has been completed, identifer 
storage circuitry for storing a plurality of interrupt iden- 
tifiers, each interrupt identifier identifying an interrupt 
process for execution by the processor and correspond- 
ing to a respective one of said interrupt signals , arbite r 
circu (try connected tosa id storage circuitry for determin- 
ing a priority status for each interrupt sigrWfonSiTicr^^ 
i r^icationjsJie^ 
The one interrupt signal with the hi^esT?riorit>r status so 

quest signal only in response to an interrupt signal hav- 
ing a higher priority status than any currently executing 
interrupt process, and responsive to said arbiter circuitry 
for outputting a selected one of said plurality of interrupt ss 
identifiers associated with said one interrupt signal. 

Thus there is provided circuitry for controlling inter- 
rupt requests to a processor which may be used for a 



large number of interrupt levels to be supported without 
modification to the processor Preferably said output cir- 
cuitry further outputs an interrupt request signal to the 
microprocessor. 

It is also advantageous that interrupt processes can 
be interrupted by higher priority interrupt processes. 
Thus preferably said storage circuitry includes a first 
store for each input to indicate that an interrupt signal 
has been received for that input, and a second store for 
each input to indicate that the interrupt process of that 
input is currently executing. 

According to a second aspect of the present inven- 
tion there is provided a microprocessor system compris- 
ing a processor and a memory and including control cir- 
cuitry for multiple priority level interrupt requests to the 
microprocessor, said control circuitry comprising input 
circuitry having a plurality of parallel inputs for receiving 
respective interrupt signals and including input storage 
circuitry to provide an indication of which inputs have 
received an interrupt signal and to retain said indication 
until an interrupt process associated with the respective 
interrupt signal has been completed, identifer storage 
circuitry for storing a plurality of interrupt identifiers, 
each interrupt identifier identifying an interrupt process 
for execution by the processor and corresponding to a 
respective one of said interrupt signals, arbiter circuitry 
connected to said storage circuitry for determining a pri- 
ority status for each interrupt signal for which an indica- 
tion is held by said storage circuitry and selecting the 
one interrupt signal with the highest priority status and 
output circuitry, operable only in response to an interrupt 
signal having a higher priority status than any currently 
executing interrupt process, and responsive to said ar- 
biter circuitry for outputting a selected one of said plu- 
rality of interrupt identifiers associated with said one in- 
terrupt signal responsive to said arbiter circuitry for out- 
putting a selected one of said plurality of interrupt iden- 
tifiers associated with said one interrupt signal. 

Preferably the memory has a pluriaiity of allocated 
address spaces each associated with a respective one 
of said interrupt processes, wherein during execution of 
one of the interrupt processes parameters associated 
with an interrupted process are stored in one of the al- 
located address spaces. Thus additional priority levels 
may be added to the microprocessor system without al- 
teration of the processor. 

Preferably the processor, the memory and the con- 
trol circuitry are formed on a single integrated circuit de- 
vice. 

According to a third aspect of the present invention 
there is for each interrupt signal for which an indication 
is stored, selecting the one interrupt signal with the high- 
est priority status and outputting, in dependence on an 
interrupt signal having a higher priority status than any 
currently executing process, a selected one of said plu- 
rality of interrupt identifiers associated with said one in- 
terrupt provided a method of controlling multiple priority 
level interrupt requests to a microprocessor comprising 
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the steps of receiving at least one of a plurality of parallel 
interrupt signals, storing an indication of which interrupt 
signals have been received, retaining said indication un- 
til an interrupt process associated with the respective 
interrupt signal has been completed, storing a plurality 
of interrupt identifiers each interrupt identifier identifying 
an interrupt process for execution by the processor and 
corresponding to a respective one of said interrupt sig- 
nals, determining a priority status for each interrupt sigr 
nal for which an indication is stored, selecting the one 
interrupt signal with the highest priority status and out- 
putting, in dependence on an interrupt signal having a 
higher priority status than any currently executing proc- 
ess, a selected one of said plurality of interrupt identifi- 
ers associated with said one interrupt signal. 

Preferably the method further comprises the step of 
storing an indication of whether the interrupt process as- 
sociated with an interrupt signal which has been re- 
ceived is currently executing. 

Preferably the method further comprises the step of 
outputting an interrupt request signal to the microproc- 
essor. 

According to a fourth aspect of the present invention 
there is provided a method of controlling multiple priority 
level interrupt requests in a microprocessor system in- 
cluding ajnemory and a processor, said method com- 
prising the: steps of receiving at least one of a plurality 
of parallel' interrupt signals, storing an indication of 
which -interrupt signals have been received, retaining 
said indication until an interrupt process associated with 
the respective interrupt signal has been completed, stor- 
ing a plurality of interrupt identifiers each interrupt iden- 
tifier identifying an interrupt process for execution by the 
processor and corresponding to a respective one of said 
interrupt signals, determining a priority status signal, a 
selected one of said plurality of interrupt identifiers as- 
sociated with said one interrupt signal. 

Preferably the method further comprises the steps 
of allocating in the memory at least one address space 
for association with a respective interrupt process up to 
completion of the interrupt process, and storing in said 
at least one address space during execution of the in- 
terrupt process a parameter associated with a previous 
process which was interrupted by the interrupt process. 

Preferably each executing interrupt process has al- 
located in memory a respective plurality of address 
spaces, each plurality of spaces holding parameters of 
a process which was interrupted by the respective inter- 
rupt process. 

Preferably the interrupt identifiers are addresses of 
said memory. 

An embodiment of the invention will now be de- 
scribed by way of example with reference to the accom- 
panying drawings in which: 

Figure 1 illustrates schematically an implementa- 
tion of an interrupt controller according to a pre- 
ferred embodiment of the present invention: 



Figure 2 illustrates a detailed implementation of the 
interrupt controller of Figure 1 ; and 
Figure 3 illustrates a reserved memory space asso- 
ciated with the interrupt controller according to the 
5 present invention. 

Figure 1 illustrates an implementation of an inter- 
rupt controller 2 according to a preferred embodiment 
of the present invention in a circuit also including a mi- 

10 croprocessor 4 and a memory 6. 

The interrupt controller 2 receives in parallel four in- 
terrupt signals INT_PENDO to INT_PEND3 on lines 8a 
to 8d. The interrupt controller also receives a signal 
INT_BEG on line 14 indicating that the processor has 

is begun an interrupt process, a signal INT_FIN on line 16 
indicating that the processor has finished an interrupt 
process, and a set of signals CONFIG on line 18 which 
are used to configure the interrupt controller The inter- 
rupt controller outputs an interrupt request signal 

20 (NT_REQon tine 12 and an interrupt identification signal 
INT_ID on line 10. The processor 4 receives the signal 
INT_REQ from the interrupt controller and outputs the 
signals I NT_BEG, INT_FIN and CONFIG to the interrupt 
controller. The memory 6 receives the signal INT_ID 

25 from the interrupt controller. A set of control signals 
CONTROL on line 20 are provided between the proces- 
sor 4 and the. memory 6 to enable the processor 4 to 
control the memory 6. 

The four interrupt ' signals INT_PEND0 to 

30 INT_PEND3 each originate from a dedicated interrupt 
source. When a particular interrupt source requires the 
processor to execute an interrupt process associated 
therewith, the interrupt source sets its associated inter- 
rupt signal so as to inform the interrupt controller that it 

35. requires service from the processor. The interrupt con- 
troller stores a plurality of interrupt identifers, in this ex- . 
ample four interrupt identifiers, which identify an inter- 
rupt associated with a particular interrupt source. The 
number of interrupt identifers stored by the interrupt con- 
troller corresponds to the number of interrupt signals re- 
ceived by the interrupt controller. It will become apparent 
from the following description that the interrupt controller 
could be adapted to receive in parallel any number of 
interrupt signals trom any number of interrupt sources, 

45 and thus store any number of interrupt identifiers for 
supporting any number of interrupt processes. 

Prior to operation of the interrupt controller 2 it is 
configured by the processor 4 using the signal CONFIG. 
The processor loads into the interrupt controller each 

50 interrupt identifier associated with each interrupt proc- 
ess^ The interrupt identifier will be a unique "tag" such 
as an address associated with a particular interrupt 
process which the processor can use to locate and ex- 
ecute the in t erupt process as will be described in detail 

55 hereinbelow. The signal CONFIG from the processor 
may also be used to determine the priority level to be 
associated with each interrupt process and thus to be 
associated with each of the interrupt signals 
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INT_PENDO to INT.PEND3. 

In response to one of the interrupt signals 
INT_PENDO to INT.PEND3 being set the interrupt con- 
troller 2 sets the interrupt request signal INT_REQ to 
request the processor 4 to service an interrupt. At the 
same time the interrrupt controller outputs as the inter- 
rupt identification signal INTJD the interrupt identifier 
associated with one of the interrupt signals INT_PENDO 
to INT_PEND3 which has been set. In response to the 
interrupt request, the processor interrupts its current 
process and commences execution of the interrupt 
process associated with the interrupt identification sig- 
nal INTJD. 

In a different embodiment of the invention, however; 
the interrupt identification signal INTJD may also form 
the interrupt request signal to the processor, such an 
embodiment dispensing with the signal INT_REQ. In 
such an embodiment the processor may, for example, 
recognise an interrupt request by identifying a valid in- 
terrupt identification signal on line 10. 

As will be described in detail hereinbelow, on inter- 
rupting a current process being performed by the proc- 
essor to perform an interrupt process, it is necessary to 
store information associated with the interrupted proc- 
ess so that after executing the interrupt process the 
processor can return to : and continue executing, the in- 
terrupted process. 

On commencing execution of the interrupt process 
the processor sets the signal INT_BEG so as to inform 
the interrupt controller that the interrupt is being serv- 
iced as requested. The interrupt controller is then aware 
that the particular interrupt which it had requested to be 
executed is being executed. Upon completion of execu- 
tion of the interrupt process the processor sets the signal 
INT_FIN so that the interrupt controller is aware that the 
processor has finished execution of the interrupt and 
has returned to executing the interrupted process. 

As each of the interrupt signals INT_PEND0 to 
INT_PEND3 is derived from a dedicated interrupt 
source, any one or all of the interrupt signals may be set 
simultaneously. The interrupt controller is therefore pro- 
vided with arbiter circuitry which allocates a predeter- 
mined priority to each of the interrupt signals 
INT_PEND0 to INT_PEND3 and thus to each of the in- 
terrupt sources. The interrupt controller in the example 
of Figure 1 is a four priority level interrupt controller, but 
the interrupt controller could be expanded to handle any 
number of priority levels. Thus in the event of more than 
one of the interrupt signals INT_PEND0 to INT_PEND3 
simultaneously being set, the interrupt controller will out- 
put as the interrupt identification signal INTJD that in- 
terrupt identifier associated with one of the interrupt sig : 
nals which have been set having the highest priority. Af- 
ter execution of that interrupt the interrupt controller will 
again request the processor to interrupt its process to 
perform the next highest priority interrupt associated 
with one of the interrupt signals which has been set hav- 
ing the next highest priority 



As will be described in further detail hereinbelow if, 
whilst the processor is executing an interrupt process, 
an interrupt signal associated with an interrupt having a 
higher priority is set, then the interrupt controller will re- 
5 quest the processor to interrupt that interrupt process 
and perform the higher priority interrupt process. After 
executing the higher priority interrupt process the proc- 
essor will return to executing the lower priority interrupt 
process, and therafter return to executing the interrupt- 
ed process. 

The operation of an interrupt controller according to 
a preferred embodiment of the invention will now be de- 
scribed in detail with reference to Figure 2, which shows 
an implementation of the interrupt controller 2 of Figure 
1. In Figure 2 like numerals have been used to denote 
like parts of Figure 1 wherever possible. 

The interrupt controller 2 of Figure 2 comprises a 
pending flag storage circuit 22 including four interrupt 
pending flags 22a to 22d, an arbiter circuit 24, an exe- 
cuting flag storage circuit 26 including four interrupt ex- 
ecuting flags 26a to 26d, an interrupt identifier storage 
circuit 28 including four interrupt identifiers 28a to 28d, 
and a multiplexor 30. Each of the interrupt pending flags 
22a to 22d receives a respective one of the interrupt sig- 
nals INT_PEND0 to INT_PEND3 on lines 8a to 8d and 
a respective one of four clear interrupt pending signals 
CLFLPENDO to CLR_PEND3 on lines 34a to 34d : and 
outputs four interrupt pending status signals 
STAT_P E N DO to STAT_PEND3 on lines 32a to 32d. The 
arbiter circuit 24 receives each of the interrupt pending 
status signals STAT_PEND0 to STAT_PEND3 and out- 
puts each of the clear interrupt pending signals 
CLR_PEND0 to CLR PEND3. The arbiter circuit 24 also 
receives the signal INT_BEG on line 14 and the signal 
INT_FIN on line 16 and outputs the signal INT_REQ on 
line 12. The arbiter circuit 24 further ouputs four set in- 
terrupt executing signals SET_EX0 to SETJEX3 to re- 
spective ones of the interrupt executing flags 26a to26d , 
four clear interrupt executing signals CLR_EX0 to 
CLRJEX3 to respective ones of the interrupt executing 
flags 26a to 26d, and a select interrupt identifier signal 
SELJD on line 44 to the multiplexor 30, and receives 
four interrupt executing status signals STAT_EX0 to 
STAT_EX3 on lines 40a to 40d from respective ones of 
45 the interrupt executing flags 26a to 26d. Eachofthefour 
interrupt identifiers 28a to 28d receive the signals CON- 
FIG on line 18, and output a respective identifier signal 
IDO to ID3 on lines 42a to 42d to the multiplexor 30. The 
multiplexor 30 is controlled by the signal SELJD to out- 
so put one of the identifier signals I DO to I D3 as the interrupt 
identifier signal INTJD on line 10. 

Each one of the four interrupt pending flags 22a to 
22d, the four interrupt executing flags 26a to 26d, and 
the four interrupt identifiers 28a to 28d is associated with 
ss one of the four interrupt process priority levels. 

Prior to operation of the interrupt controller, using 
the signals CONFIG, the processor loads into each of 
the interrupt identifiers 28a to 28d of the interrupt iden- 
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tifier storage circuit an identifier associated with each of 
the four interrupts. This interrupt identifier must be a 
unique "tag" which the processor can use to identify 
each particular interrupt. The interrupt identifier may be 
used to identify an instruction pointer, a pointer to an 5 
area of memory for use by the interrupt routine, or an 
area of memory in which parameters associated with the 
interrupted process can be stored. In the preferred em- 
bodiment the interrupt identifier is an address of main 
memory which is reserved tor use by the interrupt. Each to 
interrupt level has an area of main memory allocated for 
storage of parameters associated with an interrupted 
process, for example register contents of the processor 
associated with the interrupted process, which are es- 
sential for returning to the interrupted process. The use »5 
of the memory in this way allows extra interrupt levels 
to be added independently of the processor. The allo- 
cation of areas of main memory to interrupt levels will 
be explained with reference to Figure 3. 

In a preferred embodiment the processor 4 is a 20 
transputer, and the interrupt identifier is a workspace ad- 
dress in main memory which is the starting address of 
a workspace associated with that particular interrupt 
process. Referring to Figure 3, stored in a fixed position 
offset from the workspace address is an interrupt in- 2$ 
struction pointer which gives the address in main mem- 
ory of the first instruction which is associated with that 
particular interrupt process. Other locations in the inter- 
rupt workspace offset from the interrupt process work- 
space address are used to store information associated 30 
with the interrupted process so that the interrupted proc- 
ess can be correctly returned to and executed after the 
interrupt has been executed. Thus if the processor 2 is 
a transputer then it is necessary to store the contents of 
a C register, a B register and an A register at the time . 35 
of the interrupted process, the instruction pointer of the 
interrupted process, the workspace pointer of the inter- 
rupted process and the status of the interrupted process 
as shown in Figure 3. 

It should also be noted that as explained herein- 40 
above with reference to Figure 1, an interrupt process 
can itself be interrupted by an interrupt process. Thus it 
is possible that the main process has been interrupted 
by a level 0 interrupt, the level 0 interrupt has been in- 
terrupted by a level 1 interrupt, the level 1 interrupt has 
been interrupted by a level 2 interrupt, and the level 2 
interrupt has been interrupted by a level 3 interrupt. In 
such a scenario the level 3 interrupt will be executing 
and upon completion the level 2, 1 and 0 interrupts will 
be successively executed, providing no other higher pri- so 
ority interrupts are pending, before returning to execu- 
tion of the main process. Thus it is necessary to provide 
a reserved workspace area such as is shown in Figure 
3 for each level of interrupt so that the interupted proc- 
ess can always be returned to after completion of any 55 
level of interrupt. Thus each interrupt identifier has a 
unique workspace address and reserved area for stor- 
ing information associated with the interrupted process. 



It will be understood, however, that the interrupt identif er 
could be a different type of identification lag". In partic- 
ular the interrupt identifier could merely be the address 
of the first instruction of the interrupt process. If the proc- 
essor is a standard CPU rather than a transputer, it will 
still be necessary to store information associated with 
the interrupted process before executing an interrupt 
process. 

It is important to note that an interrupt process can- 
not be interrupted by an interrupt request from an inter- 
rupt source having the same priority level, and that an 
interrupt process must be completed and the interrupted 
process returned to before commencing execution of 
another interrupt process of the same priority level. As 
each interrupt priority level is preferably provided with 
its own workspace area which provides the identify of 
the interrupted process, then if another interrupt of the 
same level was commenced before returning to the low- 
er level interrupt or the main process, the details of the 
interrupted process in the interrupt workspace would be 
over-written and it would be impossible to return to the 
interrupted process. Thus the processor must return to 
the interrupted process in the same cycle as the last in- 
struction of the interrupt process to prevent such an 
eventuality. 

The operation of the interrupt. controller 2 of Figure 
2 will now be described in detail. Each of the interrupt 
sources requesting to be serviced by the processor sets 
its corresponding interrupt signal INT_PENDO to 
1NT_PEND3, and this causes the respective ones of the 
interrupt pending flags 22a to 22b to be set. The arbiter 
circuit 24 cyclically monitors the status of the four inter- 
rupt pending flags 22a to 22b to check if any of them 
have been set by monitoring the interrupt pending status 
signals STAT_PENDO to STAT_PEND3. On detecting 
that one or more of interrupt pending flags 22a to 22d 
has been set the arbiter circuit sets the interrupt request 
signal INT_REQ to the processor 2 and determines 
which of the interrupt pending flags set has the highest 
priority. The arbiter circuit then sets the signal SELJD 
to connect the appropriate one of the identifier signals 
ID1 to ID3 to the interrupt identifier signal INTJD. 

. As described hereinbefore with reference to Figure 
1 the processor then interrupts its current process and 
commences execution of the interrupt process identified 
by the interrupt identifier signal INTJD. The processor 
sets the signal INT_BEG to indicate execution of the in- 
terrupt has begun. In response to the signal INT_BEG 
the arbiter circuit sets the appropriate one of the signals 
CU=LPENDO to CLR_PEND3 to thereby clear the inter- 
rupt pending flag associated with the interrupt process 
now being executed, and also sets the appropriate one 
of the signals SET_EXO to SET_EX3 to set the one of 
the interrupt executing flags 26a to 26d associated with 
that interrupt now being executed. 

The arbiter circuit 24 thereafter continues to monitor 
the status of the interrupt pending flags 22a to 22d on 
the interrupt pending status signals STAT_PENDO to 
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STAT_PEND3, and also monitors the status of the inter- 
rupt executing status signals STAT_EX0 to STAT_EX3 
thereby to check which of the interrupt executing flags 
26a to 26d are set. If an interrupt pending flag is set 
which is associated with an interrupt process having a 
higher priority than any currently executing interrupt 
process, then the currently executing interrupt process 
is interrupted by the interrupt controller 2 in the same 
manner as described hereinabove so that the higher pri- 
ority interrupt process is executed. After executing the 
higher priority interrupt process the processor will re- 
turn, under the control of the interrupt controller, to ex- 
ecute either an interrupted interrupt process or a pend- 
ing interrupt depending on whichever has the higher pri- 
ority. 

The interrupt controller 2 may be provided on a sin- 
gle integrated circuit device with the processor 4 and the 
memory 6. 

Although the interrupt controller according to the 
present invention has been described hereinabove with 
reference to a particular embodiment, it will be apparent 
to one skilled in the art how such an interrupt controller 
may be adapted for use with a wide variety of proces- 
sors. 



Claims 

1. Control circuitry for multiple priority level interrupt 
requests to a microprocessor comprising: 

input circuitry having a plurality of parallel in- 
puts for receiving respective interrupt signals 
and including input storage circuitry to provide 
ah indication of which inputs have received ah 
interrupt signal and to retain said indication until 
an interrupt process associated with the re- 
spective interrupt signal has been completed; 
identifer storage circuitry for storing a plurality 
of interrupt identifiers, each interrupt identifier 
identifying an interrupt process for execution by 
the processor and corresponding to a respec- 
tive one of said interrupt signals; 
arbiter circuitry connected to said storage cir- 
cuitry for determining a priority status for each 
interrupt signal for which an indication is held 
by said storage circuitry and selecting the one 
interrupt signal with the highest priority status; 
and 

output circuitry, operable only in response to an 
interrupt signal having a higher priority status 
than any currently executing interrupt process, 
and responsive to said arbiter circuitry for out- 
putting a selected one of said plurality of inter- 
rupt identifiers associated with said one inter- 
rupt signal. 

2. Control circuitry according to claim 1 wherein said 



output circuitry further outputs an interrupt request 
signal to the microprocessor. 

3. Control circuitry according to claim 1 or claim 2 in 
5 which said storage circuitry includes a first store for 

each input to indicate that the interrupt signal has 
been received for that input, and a second store for 
each input to indicate that the interrupt process of 
that input is currently executing! 

10 

4. Cont rol circuitry according to claim 3 comprising f u r- 
ther input circuitry for receiving an interrupt com- 
mencement signal from the processor indicating the 
processor has begun execution of the interrupt 

*5 process, said input circuitry being operably con- 
nected to said second store whereby an interrupt 
executing flag associated with said interrupt proc- 
ess is set by said commencement signal. 

20 5. Control circuitry according to claim 4 in which said 
further input circuitry includes an input for receiving 
a completion signal from the processor indicating 
the processor has completed execution of the inter- 
rupt process, the interrupt executing flag associated 

2S with said interrupt process being reset by said com- 
pletion signal. 

6. Control circuitry according to claim 4 or claim 5 
wherein said storage circuitry is connected to said 

30 further input circuitry so that said first store is reset 
by said commencement signal. 

7. Control circuitry according to any preceding claim 
further comprising multiplexor circuitry connected 

3S to an output of the arbiter, wherein the multiplexor 
circuitry is controlled to output the appropriate one 
of said plurality of interrupt identifiers. 

8. A microprocessor system comprising a processor 
40 and a memory and including control circuitry for 

multiple priority level interrupt requests to the mi- 
croprocessor, said control circuitry comprising: 

input circuitry having a plurality of parallel in- 
45 puts for receiving respective interrupt signals 

and including input storage circuitry to provide 
an indication of which inputs have received an 
interrupt signal and to retain said indication until 
an interrupt process associated with the re- 
so spective interrupt signal has been completed; 

identifer storage circuitry for storing a plurality 
of interrupt identifiers, each interrupt identifier 
identifying an interrupt process for execution by 
the processor and corresponding to a respec- 
55 tive one of said interrupt signals; 

arbiter circuitry connected to said storage cir- 
cuitry for determining a priority status for each 
interrupt signal for which an indication is held 
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by said storage circuitry and selecting the one 
interrupt signal with the highest priority status; 
and 

output circuitry, operable only in response to an 
interrupt signal having a higher priority status 
than any currently executing interrupt process, 
and responsive to said arbiter circuitry for out- 
putting a selected one ot said plurality of inter- 
rupt identifiers associated with said one inter- 
rupt signal. 

9. A microprocessor system according to claim 8 
wherein said output circuitry further outputs an in- 
terrupt request signal to the microprocessor. 

10. A microprocessor system according to claim 8 or 
claim 9 in which said storage circuitry includes a first 
store for each input to indicate that the interrupt sig- 
nal has been received for that input, and a second 
slore for each input to indicate that the interrupt 
process of that input is currently executing. 

11. A microprocessor system according to claim 10 
comprising further input circuitry for receiving an in- 
terrupt commencement signal from the processor 
indicating the processor has begun execution of the 
interrupt process, said input circuitry being operably 
connected to said second store, whereby an inter- 
rupt executing flag associated with said interrupt 
process is set by said commencement signal. 

12. A microprocessor system according to claim 11 in 
which said further input circuitry includes an input 
for receiving a completion signal from the processor 
indicating the processor has completed execution 
of the interrupt process, the interrupt executing flag 
associated with said interrupt process being reset 
by said completion signal. 

1 3. A microprocessor system according to claim 11 or 
claim 12 wherein said storage circuitry is connected 
to said further input circuitry so that said first store 
is reset by said commencement signal. 

14. A microprocessor system according to any one of 
claims 8 to 13 further comprising multiplexor circuit- 
ry connected to an output of the arbiter, wherein the 
multiplexor circuitry is controlled to output the ap- 
propriate one of said plurality of interrupt identifiers. 

15. A microprocessor system according to any one of 
claims 8 to 1 4 wherein the plurality of interrupt iden- 
tifiers are addresses in said memory. 



16. A microprocessor system according to any one of 
claims 8 to 15 wherein the memory has a plurality 
of allocated address spaces each associated with 
a respective one of said interrupt processes, where- 



in during execution of one of the interrupt processes 
parameters associated with an interrupted process 
are stored in one of the allocated address spaces. 

5 17. A microprocessor system according to any one of 
claims 8 to 16 wherein the processor, the memory 
and the control circuitry are formed on a single in- 
tegrated circuit device. 

io 18. A method of controlling multiple priority level inter- 
rupt requests to a microprocessor comprising the 
steps of: 

receiving at least one of a plurality of parallel 
is interrupt signals; 

storing an indication of which interrupt signals 
have been received; 

retaining said indication until an interrupt proc- 
ess associated with the respective interrupt sig- 

20 nal has been completed; 

storing a plurality of interrupt identifiers each in- 
. terrupt identifier identifying an interrupt process 
for execution by the processor and correspond- 
ing to a respective one of said interrupt signals; 

25 determining a priority status for each interrupt 

signal for which an indication is stored; 
selecting the one interrupt signal with the high- 
est priority status; and 

outputting, in dependence on an interrupt sig- 
30 nal having a higher priority status than any cur- 

rently executing process, a selected one ot said 
plurality of interrupt identifiers associated with 
said one interrupt signal. 

35 19. A method according to claim 18 further comprising 
the step of: 

storing an indication of whether the interrupt 
process associated with an interrupt signal which 
has been received is currently executing. 

40 

20. A method according to claim 18 or claim 1 9 further 
comprising the step of. outputting an interrupt re- 
quest signal to the microprocessor. 

45 21 . A method according to claim 19 further comprising 
the step of: 

receiving an interrupt commencement signal 
from the microprocessor indicating the microproc- 
essor has begun commencement of the interrupt 
so process, said indication of whether the interrupt 
process associated with an interrupt signal which 
has been received is currently executing being set 
in response to said interrupt commencement signal. 

ss 22. A method according to claim 21 further comprising 
the step of: 

receiving a completion signal from the micro- 
processor indicating the microprocessor has com- 
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pleted execution of the interrupt process, said indi- 
cation of whether the interrupt process associated 
with an interrupt signal which has been received is 
currently executing being reset in response to said 
completion signal. 

23. A method according to claim 21 or claim 22 wherein 
the indication of whether an interrupt signal has 
been received is reset by said interrupt commence- 
ment signal. 

24. A method according to any one of claims 18 to 23 
wherein after executing an interrupt process the 
processor immediately returns to continue execu- 
tion of the interrupted process. 

25. A method of controlling multiple priority level inter- 
rupt requests in a microprocessor system including 
a memory and a processor, said method comprising 
the steps of: 

receiving at least one of a plurality of parallel 
interrupt signals; 

storing an indication of which interrupt signals 
have been received; 

retaining said indication until an interrupt proc- 
ess associated with the respective interrupt sig- 
nal has been completed; 
storing a plurality of interrupt identifiers each in- 
terrupt identifier identifying an interrupt process 
for execution by the processor and correspond- 
ing to a respective one of said interrupt signals; 
determining a priority status for each interrupt 
signal for which an indication is stored; 
selecting the one interrupt signal with the high- 
est priority status; and 

outputting; in dependence on an interrupt sig- 
nal having a higher priority status than any cur- 
rently executing process, a selected one of said 
plurality of interrupt identifiers associated with 
said one interrupt signal. 

26. A method according to claim 25 further comprising 
the step of: 

storing an indication of whether the interrupt 
process associated with an interrupt signal which 
has been received is currently executing. 



process associated with an interrupt signal which 
has been received is currently executing being set 
in response to said interrupt commencement signal. 

s 29. A method according to claim 28 further comprising 
the step of: 

receiving a completion signal from the micro- 
processor indicating the microprocessor has com- 
pleted execution of the interrupt process, said indi- 
10 cation of whether the interrupt process associated 
with an interrupt signal which has been received is 
currently executing being reset in response to said 
completion signal. 

is 30. A method according to claim 28 or claim 29 wherein 
the indication of whether an interrupt signal has 
been received is reset by said interrupt commence- 
ment signal. 

20 31. A method according to any one of claims 25 to 30 
wherein after executing an interrupt process the 
processor immediately returns to continue execu- 
tion of the interrupted process. 

25 32. A method according to any one of claims 25 to 31 
further comprising the steps of allocating in the 
memory at least one address space for association 
with a respective interrupt process up to completion 
of the interrupt process, and storing in said at least 

30 one address space during execution of the interrupt 
process a parameter associated with a previous 
process which was interrupted by the interrupt proc- 
ess. 

35 33. A method according to claim 32 in which each ex- 
ecuting interrupt process has allocated in memory 
a respective plurality of address spaces, each plu- 
rality of spaces holding parameters of a process 
which was interrupted by the respective interrupt 

40 process. 

34. A method according to any one of claims 25 to 33 
wherein the interrupt identifiers are addresses of 
said memory. 

45 



27. A method according to claim 25 or claim 26 further 
comprising the step of outputting an interrupt re- 50 
quest signal to the microprocessor. 

28. A method according to claim 26 further comprising 
the step of: 

receiving an interrupt commencement signal 55 
from the microprocessor indicating the microproc- 
essor has begun commencement of the interrupt 
process, said indication of whether the interrupt 
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